fication (at the possible cost of low variability in nonsource species).
The potential usefulness of these results prompted us to test whether these correlations hold for other taxa. We chose to work on the soricine shrew Sorex araneus (Insectivora). Sorex araneus seems to be a good model with which to explore microsatellite conservation at different phylogenetic levels. Indeed, the species is subdivided into numerous chromosomal races (Zima et al. 1996) , and the genus Sorex is itself divided into different subgenera (George 1988) . Microsatellites were developed on the chromosomal race Valais of S. araneus (Wyttenbach, Favre, and Hausser 1997;  this study). We tested these loci on two other S. araneus chromosomal races (Vaud and Cordon), two sister species (S. granarius and S. coronatus), three species belonging to the same subgenus Sorex (S. samniticus, S. raddei, and S. alpinus), one species of the subgenus Otisorex (S. cinereus), and, finally, a species of another genus in the same subfamily (Neomys anomalus).
In addition to amplification success, we checked whether it was possible to predict the level of polymorphism in nonsource species. To this end, nine individuals (three individuals from three different populations about 50 km apart) were sampled in each taxon. The 12 microsatellites used in the present study are given in table 1. Since most loci used by Glenn et al. (1996) were AC repeats, we restricted our choice to this motif. In order to avoid as much as possible a bias toward long and polymorphic loci (Ellegren et al. 1997) , we used very relaxed criteria of selection: all loci with more than five perfect repeats and a clear amplification pattern in the source species were employed irrespective of their polymorphism.
PCR amplifications were carried out in 10 l reaction volume overlayed with mineral oil. For all loci, the following conditions were used: ഠ5 ng of genomic DNA, 1 ϫ Taq polymerase buffer, 0.7 mM dNTPs, 1.0 mM MgCl 2 , 0.2 g/l BSA, 1 M primers, 0.15 Ci [ 33 P] ATP, and 0.25 U Taq polymerase (Eurobio). Thermal profiles were as follows: an initial denaturation at 95ЊC for 2 min, followed by 30 cycles consisting of denaturation at 95ЊC for 30 s, annealing at 55ЊC for 30 s, and polymerization at 72ЊC for 1 min; the last polymerization step was extended to 7 min. End-products were run on polyacrylamide sequencing gels (6%, 8 M urea), together with the amplified clone as a size marker.
For 11 loci, the results were unambiguous, all individuals of the same taxon either failed to amplify or amplified a scorable end-product similar in size to the clone. Locus 69 did amplify a very faint end-product in S. alpinus which appeared to be impossible to read and was therefore considered nonamplifying. The same locus did not amplify two S. coronatus individuals despite three successive attempts, suggesting the presence of a null allele at high frequency. Table 1 summarizes the number of alleles found for each locus in the different samples.
We first tested the prediction of a negative correlation between GC content and polymorphism in the source species by means of a Spearman rank correlation. GC content was measured on the entire sequence of the cloned insert after exclusion of the repeated motif of the microsatellite. GC content was unrelated to polymorphism (rho ϭ 0.028, P ϭ 0.935). We applied the same test to the 10 loci developed by Favre and Balloux (1997) on another shrew species (Crocidura russula) and did not obtain a significant correlation for those loci either. The success of cross-species amplification of a given locus and its polymorphism was tested against the phylogenetic distance between taxa, the polymorphism of the locus in the source species, and the GC content of its flanking regions. Phylogenetic distances to the source taxon (S. araneus Valais) were computed as Kimura two-parameter distances (Kimura 1980 ) based on 731 bp of the mitochondrial DNA cytochrome b gene sequenced on homologous taxa (Taberlet, Fumagalli, and Hausser 1994; unpublished data) . The polymorphism of the loci was quantified by the number of alleles in the source species.
A permutation-based multiple-regression analysis (Manly 1991, pp. 108-111) using phylogenetic distance, GC content, and polymorphism in the source taxon as descriptors was performed to predict the success of amplification. The model explained 44% of the variance and gave phylogenetic distance as the only significant negative effect (P Ͻ 0.0001; 10,000 permutations). Neither GC content nor polymorphism showed any correlation with success of amplification. These results hold independently of the order in which the factors were entered in the model. A second multiple regression was carried out using the same independent variables to predict the polymorphism in cross-species amplification. The polymorphism was computed as the number of alleles of a locus in a given species. An unsuccessful amplification was coded as zero alleles, and a monomorphic end-product was coded as one allele. The model explained 53% of the variance. Phylogenetic distance to the source taxon was a negative significant variable (P Ͻ 0.0001; 10,000 permutations), whereas the number of alleles in the source taxon was a positive significant variable (P Ͻ 0.0002; 10,000 permutations). Loci with more alleles in the source species had a tendency to be more polymorphic in cross-species amplification. Again, GC content did not affect polymorphism, irrespective of the order in which the variables were entered.
This result has to be taken with some caution, since we included into this analysis both loci that did not amplify and those that were monomorphic in some taxa. Absence of amplification is informative about variation in the flanking regions and not about the polymorphism of the repeated sequence itself, whereas monomorphism, if it confirms the conservation of the priming sites, can be obtained by different means: fixation of an allele or deletion or important alteration of the repeated sequence (Angers and Bernatchez 1997) . We therefore also conducted an analysis excluding the ''species ϫ locus'' observations with zero or one allele detected. In this instance, we obtained a model explaining 30% of the variance with the number of alleles in the source taxon as main effect (P Ͻ 0.0001) and phylogenetic distance (P Ͻ 0.05) as side-effect.
These results indicate that the correlations obtained by Glenn et al. (1996) cannot be generalized to all taxa.
At the intraspecific level, we did not observe a negative correlation between GC content and polymorphism. At the interspecific level, we did not confirm the negative correlation between polymorphism in the source species and the success of cross-species amplification. The only factor in our study which is correlated to the success of amplification is phylogenetic distance. This suggests that the mutation rate in the flanking regions of microsatellites is a function of the time of divergence between taxa irrespective of GC content of the flanking regions or polymorphism in the source species. However, this latter variable turned out to be a good predictor of the number of alleles in cross-species amplification. This suggests that some microsatellite loci could have a tendency to be more polymorphic than others throughout the range of species in which they amplify. As we detected no negative correlation between polymorphism and success of amplification but a positive one between polymorphism in source and nonsource taxa, we would recommend choosing polymorphic loci from the closest species for cross-species amplification.
